The following hypothesis was tested: direct composites additional polymerization improve the surface microhardness of direct composite resin Filtek Z250 (3M ESPE). We prepared 25 specimens (2x4 mm) with a stainless steel mold. Resin specimens were randomly assigned into 5 groups (n=5/per group): G1 -resin Filtek Z250 photoactivated 60 s; G2 -resin Filtek Z250 photoactivated 60 s + autoclave cycle to 134°C for 7 min at a pressure of 2.5 kg/cm3; G3 -resin Filtek Z250 photoactivated 60 s + oven at 125ºC for 7 min; G4 -resin Filtek Z250 photoactivated 60 s + microwave for 3 min to the power of 450W; G5 -indirect resin Resilab photoactivated 60 s + supplementary furnace LUX GDS 4 min. The specimens were fabricated by a metal matrix, filled with resin in two increments and each increment polymerized according to their group. For polymerization of the last layer, we used a glass plate on a polyester strip. Then the specimens were evaluated for surface microhardness Knoop. Additional polymerization media resulted in significant differences among the groups (p<0.05) (One-way ANOVA and Dunnett test, p=0.05). The mean surface hardness Knoop (KHM) were as follows: G1: 51.71±1.73b; G2: 62.37±1.71a; G3: 50.61±1.30b; G4: 52.65±1.125b; G5: 60.15±2.02a; Conclude that the additional polymerization in autoclave increased the surface microhardness Knoop of composite resin evaluated. Hypothesis was partially confirmed.
INTRODUCTION
Recent advancements in operative dentistry have contributed for the development and evolution of different dental materials such as new composites and laboratory resin. These materials present an improvement of mechanical and esthetic characteristics that promote an increase of possibilities to indicate these materials.
The indications for using composites have become greater due to, principally, improvement of its physic-mechanical, chemical and esthetic features (Reis et al., 2007) . It may be used anterior and posterior dental restorations (Beazoglou et al., 2007; Ferracane, 2011) .
Rupture and wear of these composites are done by chewing forces and infiltration which is caused by stress of shrinkage in the polymerization. These events above are the main negative points which compromise the composites when used for replacing other materials in posterior dental restorations, especially in extensive cavities Ferracane) .
Several features of resin composites for direct use are inadequate when used for large restorations in posterior teeth, for example, higher shrinkage of polymerization. For this reason, resin system for indirect use was well developed (Kildal & Ruyter, 1994) .
Indirect restorations showed lower effects regarding shrinkages related to direct restorations. These indirect ones are made on the plaster die, silicon or polyether that decrease the shrinkage which is ranging for 2 to 4.3%. In addition, this shrinkage occurs outside of dental cavity (Ruyter, 1992) . Secondary polymerization process (after polymerization) through heat, or heat and light treatment which these type of restorations have undergone lead to greater stability to this system. These composites give esthetic with large spectrum of colors, chroma and opacity, biocompatibility and tissue preservation. They are primarily indicated for inlay/onlay restorations, laminates, jacket crowns and for prosthesis over implants as well. When it is used on implants, it has got an advantage to put progressive load on the association prosthesis/implants that facilitates repairs done directly on the mouth, modification and adjustments of proximal contacts, and decrease occlusal stress in case of bruxism due to its resilience (Mandikos et al., 2001; Ferracane) .
A possible way to minimize problems related to stress, infiltration and polymerization is to use indirect laboratory composite resin which is called Ceromers. It represents a large evolution for clinical practice being another alternative instead o using traditional indirect restorations materials such as metals, ceramics, metaloplastics and metaloceramics. On indirect technique, lost dental structure is reconstructed on a cast and the material is cured under controlled conditions in the laboratory. It allows the use of higher irradiances on light curing process that allow the light to penetrate deeper in the material used. These methods improve mechanical properties as hardness and flexion resistance due to an increase in the degree of conversion of monomers. In addition, it allows better occlusal and proximal accuracy facilitating an insert in the posterior cavity (Lovell et al., 2001) .
Although, direct and indirect composites have similar chemical composition, the indirect ones present better mechanical properties (Kakaboura et al., 2003) . It occurs due to high degree of conversion which is done by the use of different techniques of polymerization such as light curing, heat or / and nitrogen gas. All those techniques isolated or associated give uniformity in the polymerization of these materials (Bagis & Rueggeberg, 2000) . Usually, this additional heat treatment for indirect composites is done on special ovens associated to light and heat increasing the cost of indirect restorations. An alternative for this issue could be the use of direct composites to make the indirect ones. As a result, indirect teeth preparation as inlay, onlay and overlay are done with lower cost (Moraes et al., 2005) . Recent studies (Arossi et al., 2007; Rodrigues et al., 2010) showed that satisfactory use of resin-based composites for direct use in indirect preparation. Consequently, some types of these composites for direct use have been more indicated for indirect restorations.
In the preparation of direct restorations with composites, polymerization is done by light cure, mean wave length is 470 nanometer. This type of curing the composites presents an advantage of being fast, safe and compatible cost comparing to restoration procedure. On the other hand, there are some limitations such as necessity of doing incremental polymerization of composites, lower and unequal conversion of monomers in different thickness of restoration body (Caughman & Rueggeberg, 2002) .
Several studies demonstrated that additional polymerization improves the mechanical characteristics of composites resulting in greater conversion of monomers in polymers. This additional procedure may be done by specific equipments. Usually, this equipment is found in dental laboratory as well as others, for instance, microwaves, stove and autoclave (Bagis & Rueggeberg; Arossi et al.; Rodrigues et al.) .
There is a consensus in the literature that, usually, additional heat treatment results in an improvement of mechanical characteristics of cured composites, such as superficial strength, resistance to traction and flexion, and color stability because greater residual monomers conversion (Bagis & Rueggeberg; Lovell et al.; Santana et al.) . Another benefit of this treatment is a contribution for relieving of tension in the polymerization and polishing procedures (Sideridou et al., 2004) .
Temperature usually used for heating are ranged from 120 to 140ºC. Ideally, temperatures for this treatment should be higher than the temperature for vitrea transition (Tg). It allows a significant increase in mobility of polymeric chain which helps additional ligation and tension relief. However, a overheating may causes degradation of material and color changing of composite (Viljanen et al., 2007) .
There is a hypothesis that additional heat treatment results in better mechanical properties of composites due to linking to monomers which did not react to light curing. The aim of this study is to evaluate an influence of different heating treatments in the superficial strength of two microhybrid resin-based composites.
MATERIAL AND METHOD
Two microhybrid resin-based composites were selected in this study: Filtek Z250 (color A2, 3M ESPE, St Paul, MN, USA) and Resilab (color A2, Wilcos do Brazil Ltda., Petropolis, RJ, Brazil).
The characteristics and composition of each material are described in table I. In addition to conventional light curing of each resin, according to manufacturer, three additional heat treatment were used: (1) stove at 125°C of dry heat for 7 minutes; (2) autoclave in a cycle for 134°C for 7 minutes on 2.5 KG/cm3 of pressure; and (3) microwave for 3 minutes with 450w of power (Table I) .
Specimen preparation. Twenty Five specimens (n = 5) were made from a metallic matrix of aluminum (4 mm Ø and 2 mm of thickness). The composite was put on matrix in two increments and after excess removal of this material, a surface of composite was covered by a polyester strip (Dentsply, Petrópolis, RJ, Brazil), a glass cover slip and 500g of weight were put for 20 seconds to eliminate porosities. After this period, cover slip and polyester strip were removed and samples were light activated according to the protocol for each group (Table II) . Light activation was done for halogen light by using Optilux 501 (Demeton, Kerr, Orange, EUA), with mean irradiance of 850 maw/cm 2 .
According to each type of resin-based composite (direct or indirect use) and type of additional heat treatment were selected 5 groups, described in Table II. After this light activation, the samples were included in acrylic resin and, the surfaces of each sample were flatted with carbide strips of silicon 1200 granulation (3M do Brazil, Sumaré, SP, Brazil) and kept for 24 hours in distilled water at 37ºC previous to test of micro hardness. Five consecutive and equidistant readings (50µm) were obtained from surfaces of each sample. This micro hardness test (KHN) was done through microdurameter (Mitotoyo, Tokyo, Japan) using 50 g load for 15 seconds. After obtaining 5 readings for each specimen, an average was done for each sample.
Statiscally analysis. The data obtained from average of each sample was sent to an analysis of statistical variance using ANOVA methods, followed by Dunnett's test at the level of 5% of significance (p<0,05) Table I . Name, type, main composition, volume of inorganic matrix and manufacturer of composites for direct or indirect using studied in this experiment.
RESULTS

Group Protocol of ligth activation G1
Composite Filtek Z250 light activate for 60 seconds with halogen li ght
G2
Composite Filtek Z250 light activate for 60 seconds with halogen light + sterilized in 134ºC for 7 minutes with 2.5KG/cm 2 pressure (Ortosíntese, São Paulo, SP, Brazil)
G3
Composite Filte k Z250 light activate for 60 seconds with halogen light + dry heat in stove, 125ºC for 7 minutes (Fabbe-Primar, model 219, São Paulo, SP, Brazil).
G4
Composit Filtek Z250 light activate for 60 seconds with halogen light + microwave for 3 minutes with 450 W power (Bluesky, São Paulo, SP, Brazil)
G5
Indirect resin-based composite, light activated for 3 minutes for each increment and, later on for 12 minutes in EDG LUX oven (EDG, São Carlos, SP, Brazil) .
By the test of Dunnett (5%) it was possible to observe that Filtek Z250, the light activation methods without additional light on stove and microwave did not cause significant increase in microhardness. However, complementary activation method on autoclave was statistical different to other groups of direct composites (p<0,05), obtaining similar results to the control group.
DISCUSSION
The characteristics of resin-based composites, such as hardness and strength, are important mechanical properties that promote a satisfactory clinical result to restoration material. These properties are determined for size, volume, particles distribution of load on the matrix and type of immersion (Ferracane) .
The hardness of a material is a relative measurement of its strength to penetration when a constant specific load is applied. By definition, hardness is a capacity of a material to resist to penetration done by hard tip being direct proportional to mechanical strength and resistance to wear of a material (Yap et al., 2000; Yap et al., 2001) . Changes in hardness influence on the state of reaction of setting time for each material and level of polymerization of material (Yap et al., 2001 ).
The indirect composites usually present higher level of polymerization compared to direct composites. It happens due to composites are polymerizated in special units enabling polymerization all restoration surfaces. Depends on the combination between light, heat, vacuum and pressure, polymerization unit may increase 10 to 20% the mechanical properties of indirect composites (Yoon et al., 2002) .
The degree of polymerization of composites affects the hardness of resin matrix. If the degree of conversion of carbon double ligation is greater, higher values of hardness are reached (Asmussem, 1982) . Complete polymerization of composites is determined by the degree of conversion of monomers in polymers indicating the number of metacrilate groups which react with another one in the conversion process. The factors which influence on the degree of conversion of composite are: curing time, color composite, temperature, composite thickness, type of load, distance between light and composite, quality of light, polymerization shrinkage (Albers, 2002) .
The temperature on the polymerization process affects conversion and properties of polymers (Cook et al., 1997) . Higher temperatures increase the radical and mobility o monomers resulting in greater global conversion and in better characteristics of restorations (Lovell et al., 2001) . It has been demonstrated that temperature causes significant effect on final values of conversion of composites. Pre-heating microhybrid composite at 54° or 60°C produces greater conversion enabling a decrease of exposure up to 75% lower, when comparing a conversion value similar to those ones obtained with exposure time recommended for room temperature (Daronch et al., 2005) .
The results of this study showed that for composites of direct use, the methods of additional activation by stove or microwave showed no significant increase in micro hardness. This fact may be justified due to complementary activation might increase a conversion degree without any significant influence on increasing physic and mechanical characteristics of composites (Asmussem) . Relating to additional polymerization by autoclave promotes a significant increase of micro hardness; it may explicated by a high temperature which a material was submitted. This increase in the micro hardness of direct composites that was done by different methods of complementary activation was also noted in other studies (Brosh et al., 1997; Bargis & Rueggeberg) .
When methods of complementary polymerization are done, the properties of materials may be improved (Soares et al., 2005) . An increase of hardness is explained by increasing the conversion degree of composites submitted to temperatures which are similar to the temperature of vitrea transition. It leads to higher mobility of free monomers and greater flexibility of polymeric chain which possibilities new reaction between active radical. It promotes a major number of cross ligations of organic matrix making a composite with greater stability and hardness leading to higher strength (Bagis & Rueggeberg The new composites have improved a technology of loading and show modification in organic matrix and higher degree of polymerization which improves its mechanical and physic characteristics (Bagis & Rueggeberg; Borba et al., 2009; Ferracane) .
Observing the data of this current study, it is possible to conclude that complementary polymerization with autoclave increased a superficial hardness for direct use composites showing results statistically similar to indirect use composites. 
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RESUMEN:
La siguiente hipótesis fue probada: evaluar si la polimerización mejora aún más la dureza de la superficie de la resina compuesta directa Filtek Z250 (3M ESPE). Se prepararon 25 muestras (2x4mm) de un molde de acero inoxidable. Las muestras de resina fueron divididas al azar en 5 grupos (n = 5): G1-resina Filtek Z250 polimerizado durante 60 s; G2-polimerizado la resina Filtek Z250 durante 60 s y ciclo de autoclave 134°C durante 7 min. a una presión de 2,5 kg/ cm3; G3-resina Filtek Z250 polimerizado durante 60 s y cura para el horno a 125°C durante 7 min; G4-resina Filtek Z250 polimerizado por 60 s y curada durante 3 min. con una potencia de microondas de 450W; G5-resina indirecta (Resilab) polimerizado 60 s y curada horno LUX/GDS durante 4 min. Las muestras fueron fabricadas por una matriz metálica, rellena con resina en dos incrementos, y cada incremento de polimerizado de acuerdo a su grupo. Para la polimerización de la última capa se utilizó una placa de vidrio y una tira de poliéster. Luego se evaluó la microdureza Knoop de la superficie de las muestras. La polimerización adicional resultó en diferencias significativas entre los grupos (p <0,05) (One-way ANOVA y prueba de Dunnett, p = 0,05). La dureza media de la superficie (KHM) fue: G1: 51,71±1,73b, G2: 62,37±1,71a; G3: 50,61±1,30b, G4: 52,65±1,125b; G5: 60,15±2,02ª. Se concluye que la polimerización adicional con autoclave aumentó la microdureza de la superficie de resina evaluada. La hipótesis fue confirmada parcialmente.
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